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1 
This invention relates to automatically con- 
trolled heating devices, and more particularly to 
surface heating units for cooking appliances 
with an automati temperature control. 
In the process of cooking on surface heating 
units, particularly in connection with electric 
ranges, it is often necessary to adjust the input 
to the heati.ng unit several rimes so that the de- 
sired uniïorm cooking temperature is maintained. 
In every instance, it is preferable ff the cooking 
utensil is initially heated cluickly to the proper 
operating temperature. Thus, a person using an 
electric range frecluently turns a heating unit on 
to the highest available rate of heating to bring 
the cooking vessel up to tlie desired temperature, 
after which a lower rate of heating is selected to 
maintain the proper temperature. However, it is 
round that if the operator waits until the cook- 
ing utensil reaches the desired temperature be- 
fore switching to a lower rate of heating, there 
is often sërious overshoot of thë desired tempera- 
ture causing burning of foods or smoking of rats. 
. This is due to the fact that the heating unit itself 
heats up more rapidly than the cooking utensil, 
and, because of ifs relatively hgh thermal mass, 
if continues to supply heat to a utensil for a 
period of rime after if is turned off or to a lower 
heat. In addition, it is foUnd that the extent of 
overshoot depends upon several variable factors. 
For example, in boiling operations, pressure 
cooking, and heating of deep fats, little if any 
 overshoot occurs slnce in each case a large heat- 
- ing load is involved and the additional input after 
the heating unit is shut off makes relatively little 
difference in the temp6rature of the vessel or its 
contents. Alternattvely, operations such as grid- 
dling and frying which present a much smaller 
heat load recluire considerable anticipation in 
turning off the heating unit if serious tempera- 
ture overshoot is to be avoided. In addition, the 
type of.pan employed has an influence. For ex- 
ample, cast iron, being a poorer conductor, needs 
more anticipation than aluminum, a good thermal 
conductor. 
If is, therefore, a primary object of my inven- 
tion to provide an automatic .temperature con- 
trol for a heating unit of a cooking appliance ar- 
ranged to bring any cooking utensil quickly up to 
a preselected temperature and thereafter main- 
tain that temperature withi n narrow limits. 
A further object of my invention is to con- 
struct such an automatic temperature control 
which anticipates the extent of overshoot which 
maY occur and thereby shut off the unit prior to 
arrival at the preselected temperature. 
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Another object of my invention is fo arrange 
an automatically controlled electric heating unit 
which is self-compensating with respect .to the 
extent of the heat load involved and to the rela- 
5 tire thermal conductivity of the material making 
up the cooking utensil. 
In accomplishment of the foregoing objectives, 
I employ a thermally sensitive resistor having a 
very large temperature coefficient of resistance 
10 oriented in a manner so that if is principally 
sensitive to the temperature of a cooking utensil 
resting on the heating unit. One of the features 
of my invention consists in arranging a heat pipe 
to conduct heat from the heating element to the 
1 thermally sensitive resistor to provide anticipa- 
'i on and prevent temperature overshoot. In ac- 
cordance with another feature of my invention, 
temperature overshoot is avoided bY the use of 
" an additional pair of thermally sensitive resistors 
g0 having high temperature coefficients of resistance 
with one of these resistors oriented in proximity 
to the cooking vessel and the other resistor more 
remote. Thus, where there is rapid heating of 
the cooking utensil a relatively large differential 
g between the resistances of these two resistors 
occurs. This differential in the resistances is em- 
ployed as an anticipatory control to deenergize 
the heating unit before the preselected tempera- 
ture is reached. 
..j The features of mY invention which I believe 
to be novel are set forth with particularity in the 
appended clahns. My invention itself, hovever, 
both as to its organization and method of opera- 
tion, together with further objects and advan- 
35 rages thereof, may best be understood by refer- 
ence to the following description takenin connec- 
tion with .the accompanying drawing in which 
Fig. 1 is a bottom plan view of a heating device 
or unit embodying my invention; Fig. 2 is a cross- 
40 sectlonal view taken along the line 2--2 of Fi'g. 1; 
Fig. 3 is an enlarged cross-sectional view of a de- 
rail; Fig. 4 is a diagrammatic view of the various 
components and electrical connections for the 
automatic control; and Fig. 5 is a parSial cross- 
45 sectional view shnilar to Fig. 2 of a modified form 
. of my invention. 
While the present invention is particularly 
adapted for use in conjunction with surface heat- 
ing units of an electric range, I do not wish fo 
5O be limlted solely to this óne application of my 
invention, since the conrol, arrangement dis- 
closed and claimed herein may find many other 
applications in various types of heating devices 
and electric heating tnits. Referring to Figs. 1 
55 and 2 of the drawing, I have shown an embodi- 



3 
ment of my invention arranged to control an 
electric heating unit of the type commonly em- 
ployed for the surface heaters of an electric 
range. hile the particular form of the heating 
element employed forms no part of the present 
invention, preferably it comprises a helical resist- 
ance conductor  mounted within an outer metal- 
lic sheath 2 and supported in spaced relation with 
reference to the outer sheath by an electrically 
insulating heat conducting mass 8, such as highly 
compressed granulated magnesium, oxide. A 
completed heating element 4 is arranged in a 
spiral coil with the turns supported in spaced re- 
lation on a plurality of supporting arms such as 
9, 6, and ;[. The innermost end of each of these 
supporting amas may include a/Lange or foot por- 
tion such as 8 for rigid attachment to a cylindri- 
cal shell or heat barrier 9. The outer end of each 
of the supporting amms includes an ear! 0 adapted 
to project through an apertxre formed.n.a down- 
wardly depending portion || of an annular 
fianged member |2. Fianged member |2 in turn 
is adapted to test on any.suitable supPoring sur- 
face such as the main working surface on the 
top of a range. 
The temperature sensitive elements, which con- 
trol the extent, of heating of any cooking utensil 
placed on heating unit 4, are m0unted centrally 
within the heating unit and within, the cylin- 
drical heat barrier 9 As shown in Fig. 2, the 
present embodiment employs three temperature 
sensitive .devices |8, |4, and |5. Ail of these 
temperature sensitive devices are carried on the 
underside of a metalli c disk |9, which preferably 
is highly conductive both thermally and electri- 
clly, for example, of aluminum or copper. Disk 
|9 is resiliently supported with respect to the 
heating unit. so that its upper surface normally 
extends slightly above the upper surface of the 
heating element. In the lresent instance, such a 40 
resilient mounting iS achieved by use of a coil 
spring |;[ attached to the heat barrier 9 by a 
plurality of lugs | 8. Spring | ;[ is selected so that 
the lightest load presented by any cooking utensil 
normally used is suflicient to depress disk |9 and 
permit the.cooking utensil to rest directly on the 
top surface of heating unit 4. By use of this 
resilient mounting, itis apparent that.the ther- 
mally sensitive deices | 3 and | 4 are always main- 
tained in good thermal contact with the bottom 
surface Of a cooking vessel. 
Placement of an objec on the heting unit in 
accordance with this arrangement serves to ener- 
gize heating element 4. To accomplish this, a 
fixed contact |9. is. carried by an arm 20 riveted 
or otherwise secured to heat barrier.9. Movable 
contact 2| is carried on a resilient contact arm 22 
which also is supported by heat barrier 9. Screw 
 28 and nut 24 for attaching contact arm 22 to 
 shield.9 are insulated with respect to the shield 
by insulatini washers 2  and insulatini spacer 29. 
With this construction, whenever disk |9 is in its 
raised position contacts |9 and 2| are closed. 
ttowever, when disk |6 is depressed, a terminal 
conductor 2;[, projecting from heat sensitive de- 
vice |8 and connected to resflient arm 22, moves 
downwardly forcing contact 2| away from con- 
tact |9. The manner in which this action con- 
trols the energization of the heating unit appears 
at a later point of this disclosure. 
In Fig. 3, I bave shown in detail the construc- 
tion of heat sensitive device |8. The thermally 
sensitive element itself is here shown as a cylin- 
der 2 supported within an outer protective 
metallic sheath or housing 29. One of the pri- 
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mary prerequisites for element 2'8 is that ifs re- 
sistance must change greatly over the operating 
range of temperatures applicable. For example» 
in this particular application, the range of rem- 
5 peratures desirable is from approximately 150 
degrees F. for warming operations, to 400 de- 
- grees .F-. for riddling. epeations. A thermally 
sensitive resistor, the resisance of which changes 
from 500 ohms fo 20 ohms over this temperature 
10. range providei a very satisfactory and reliable 
control, employing the arrangement disclosed 
 herein. Furthermore, this element must be 
capable of withstanding accidental overheating 
temperatures as high as 1000 degrees F. Itis 
15 also desirable, of course» that the assembled heat 
sensitive device be capable of withstanding the 
various mechanical shocks fo which if is sub- 
jected, during normal usage. In view of these 
various requirements, !find a thermistor particu- 
20 larly satisfactory for the thermally sensitive ele- 
ment 28, and hereinafter element 28. wfll be re- 
ferred fo as a thermistor. By this erm is meant 
any. resstance element having a resistance which 
varïes greatiy with changes-in.tempërature. As 
25 shown in Fig. 3»..the thermistor s ïnsulated on 
ifs 0uter cylindrical surface l an insulating 
sleeve 8, and on its bottom surface by an insu- 
lating disk 
is of material such as mica» no readily affected 
30 by the higher temperatures herê involved. The 
top surface of the thermistor is in direct contact 
with metal!ic housing 29, Hosing 29 in. turn 
may include a head portion adapted tobe riveted 
in position in an aperture $2provided in disk |9. 
35 The lower edge of housing 29. is rolled inwardly 
to compress lnsulating d!sk 8.| and the upper 
portion of. terminal wire .2;[ .againt the bottom 
surface of the thermistor.. The assembled dvice 
may be completely sealed with a suitable molded 
ceramic material 88, as shovn inFig. 3.. With 
this construction, it may: be seen that one o..the 
terminals for the thermistor.comprises the outer 
metallic housing 29 and-disk. |.9, which in.turn 
are electrically grounded: .to the frame of the 
45 range. The other end t.erminal for the ther- 
mistor is formed :by the:c0nductor 2;[. This 
orientation of. the thermistor, makes it thermally 
sensitive to the temperature of disk |9 which is 
pressed against the. bottom0f any cooking utensil 
50 placed thereon. Hence, thermisor 2, as if: is 
embodied in heat. sensitive device |, is prin- 
cipally sensitive to the temperature.of such cook- 
ing utensil. To thissame, end, shield 9 reduces 
transfer of heat by radiation, from the inside 
5 turns of heating element 
It should be. understood at this point that 
thermally sensitive devices |_4 and. |.9. are sub- 
stantially identical with thermail:, sensitive de- 
vice |, the details of construction of. which_have 
60 been explained in connection with Fig/.3. De- 
vice | 4 is attache.d to the under, surface of. disk 
|9 in a manner similar, to the attachment of 
device |8. Device |5, however, is suPP.Orted on 
 the lower .end of a bracket 8, the upperend of 
65 .which is secured to disl,|6_- Bracke_t:34-preferably 
s metallic so -that if. cn,.ducs heat: t thermal- 
ly sensitive devic 15; Sin«e,,device 15: is lso 
shielded from ,heat radiat¢d b heating,element 
4, it is principa!y, sensitive: t sueh het us is 
70 conducted, by .the. bracket 34,.. When,  cooking 
utensil of large therma! mass is placed on the 
heating., unit, : it heas op . relativelF s!Qvly. 
 Thermally:sensitiva.de¢ice | 4.. of course, ïollo/s 
quite closelF:: the.::temperature :of: the co0king 
 utensil, and when the temoerature f 
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utensil rises slowly there is suIIicIent rime for 
hea"t0 travël 'dJn tle bracket 34' to device . 
Hence bOh deVice  and  romain at ub- 
antiàiiy thè :me  temperature and hence ther 
eistances mi ubstantially the ame. How- 5 
ver/ira Hg termal load is placed on the 
heaing..uni, Suc  a  a rhin aluminum kfllet, 
its temerature rie very rapidly. 
iS 6xiy o the botom sface of Such 
Utenfl, thermally enitive device 4 also heat 10 
up rapidly« H0wever, becaue of it remote 
tion; there is insucient rime or heat to travel 
to thermally enitive device  and as a reult 
i temperaure re lags considerably the tem- 
perauré » fise of device 4. A fairiy wide. rem- 15 
perature differential, thereby est' between déc 
vice 4 an dévi6e . e extent of thi tem 
perature, and hence rèsiance, differentIal 
pends dlrecly upon the rate of heating oï the 
cooking utensM. The resulting reistance diï- 20 
ferenial is then uized for anticipation control 
to preven temPeraure overhoot as appear 
later. As described in connection with tempera- 
ture seiive : device  ,. one of the terminals 
for each thermistor within heat sensitive de- 
vices. and  is proded by a ground connëc- 
tion to the frame oï the range. The other 
minal for device  is formed by the Conductor 
$. Likewise, conductor  forms a second ter- 
minal for thermally sensitive device . 30 
From the above, it may be seen that automatic 
temperature control is achieved through the tem 
perature respoive resistance change of de- 
vice   and the resistance differential between de- 
vices  and .  The manner 
function is accomplished becomes clear from 
an examination of g. 4. The main heating 
element  is adapted to be connected across power 
supply lines  and 8 through a manually op- 
erated double pole single throw switch. 9 and 
an  automatically controlled switch comprising 40 
a fixed contact 8 and a movable contact 4. 
Movable contact  is carried on one of the ends 
of a resilien Contaç arm 4, the other end: of 
which is flxedtonY stable support. With line 
swich 9 closed and contacts 9 and 4 cl0sed, 45 
it may be seen that .ïull line voltage,, for exam- 
ple/220 olts, is applied across .the heatg oie- 
ment. o hat it heats up rapidly. 
Contacts 9 and _al0ng with contact àrm 
4 maY  e positioned at any çonvenient point 50 
where they are ot hermàlly affeced by heat- 
ing elment 4. contacts 4 ahd 4 are normal- 
ly open, but arëadapted  be. closed by the he 
resp0nsive motion of a bïmetallïc strip , the 
fre. end of whïCh is movable between a fixed 5 
stop 44 and the outer side oï contac arm . 
Encircling the bimeal lic. stop is asmall heat- 
ing winding 4 capable of dissipating sucient 
heat whenenergized 0 cause the bImetallic strip 
to deflect and close c0nac@ and 
prompt responsivë action of the bimetalc ele- 
ment i is preferred  support is fiëd.end 0n 
a ïriion ]odedpivo.ï AS hër sh0w, he èd 
ëd ëf the bimel ha attched therçtb a cën- 
rally apertured cHhdri6ai membèr 
Confirai  aPeture permis .member 
p6tëd6n àïfixed bing Pï about which të 
bimetaliic stipe " T0 limit this roá  
ti  Cional"fcë 4 is prepared the 
ë:d"bf  resilin m 8' attachèd in an itble. 70 
ë 6a fiè suppprting urface. sfrc- 
ïfli engagemènt  of face"] with the ouer 
surïCe ï"6ylindc al éber 6 ends :t6 re 
 th  ai o,veméfit" f ë: bimetallic 
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the initial heat responsive motion of the bimetal- 
lic strip consists only in.a movement of the free 
end in a direction to close contacts 40 and 
However, once the contacts have been closed and 
the desired contact pressure reached, further 
heat responsive motion of the bimetallic element 
is in the nature of a pivotal movement of its 
fixed end about the axis of member 40. There- 
after, when the heating winding § is no longer 
energized, cooling of .the bimetallic element re- 
sults in an early opening of contacts 40 and 
Without waiting for the bimetallic strip to return 
to its initial position. As the bimetallic element 
continues to cool, its free end abuts against stop 
, f611owed eventually b:ï a pivotal movement of 
thë other end of the bimetallic strip. It is there- 
ïore seen that the addition of the friction loaded 
pivot materially decreases the responsive rime 
for-opening or closing the contacts upon cooling 
or heating of the bimetallic element. 
T0 control the supply of power to heating 
winding 4§, a suitable gaseous discharge device 
49, such as a thyratron, is employed. This cir- 
cuit may be traced from a neutral §0 of the power 
supply through the plate circuit of the thyratron, 
heater 45, to the line 30. Thus, whenever the 
thyratron is conducting, heating winding 45 is 
energize d fo deflect the bimetaHic strip and close 
contacts 40 and 4|. The gaseous discharge de- 
vice 49 may be of a convenional type including 
a. cathode  , cathode heater §2, anode 63, shield 
grid 64, nd control grid 6. Acapacitor 0 maY 
be connected across lines 30 and §0 to suppress 
radio interference. 
The control arrangement of the present em- 
bodiment is adapted for use with thermally sen- 
sitive device |3, in which the thermistor is one 
having a high negative temperature coefficient of 
resistance. Obviously, this control could be 
ranged fo operate in response to changes in 
sistance of a thermistor having a high positive 
temperature coefficient of resistance. It may 
also be noted that thermally sensitive devices 
and |5 include thermistors, both oï Which have 
either high positive or high negative temperature 
coefficients of resistance. 
Conduction through the gaseous discharge 
vice 49 depends upon the magnitude and phase 
of the potential applied to control grid §6. In 
accordance with this invention, the control grid 
is subject to a fixed grid bias, and in addition is 
influènced by the relative resistance of control 
device13 was well as the resistance differential 
between controi dëvices 4 and §. Referring to 
Fig. 4, the various control voltages required 'are 
provided through the use of a transformer hav- 
ing its primary 67 across power supply lines 
and §0 with three secondaries 60, §9, and 80. 
Sécondary §0 along with a fixed resistor 0|- and 
capacitor 82 form the fixed grid bias. Secondary 
§9 of.this tränsformer is centertapped for Con- 
nection in a bridge circuit With thermally Sen- 
sitive device [ and a variable resistor 03. 
sistor 0 may beadjusted over a range Of resist- 
'ane Välues of substantially the saine exte'nt as 
the rïmge of resistafice hanges occurring in tem- 
peraure sensitive device |3 dïiring use. The 
:bïtpfi fr0m this bridge is connected across the 
pim-  4 'of a selcond transformer, the sec- 
bnl:. ï§-of wïïch C connected in a manner to 
yithe conroï grid bi  Imay be noted at 
tis bint that tle 0Utput Y0itage of transformer 
ijh'dary:§g«:ï ofa-relaiveiyloW Vlue; for!ex: 
ïPii'ls :h,h  i0 ¢oltsï ' Thi pemits në of 
the:rsorér terminaï' t:o b gçounded safelY 
 ,:ï'. . ,- :, : E. ç ::-.A)ï  "-,.: :,- 



of one of the terminMs Of. tte thermist0z inelud- 
ed in temperature sensitive dvice IS, as ex- 
plained in ,connection with.Figs. 12, audS. This 
arrangement also permi Use £ a sle contr0t 
conductor for conntion throuh :contact arm 
2 fo tempeatur sC¤¤e de, ce . Also, as 
exlained  connectionwÏth g. » xed  contact 
 9 is groded to th ffame of e zange touh 
i mountg braeket andeat barriër 9. 
erring agan o Fi. 4, itmay be sêen ta hen- 
over contacts 19 and  are ciosèd corresond 
ing to the contons existing whe there is no 
cooking utefl on the heafing u». oth termi 
nals of the heat seitive device  are a grond 
Rotential and hence s elèmet aRears  the 
circuit as havlng a vezy low #esistance. 
over, when contac 9 and  are seRarted n 
rese fo thé lacing of avessei en the. heat- 
ing nit, the normal istce of evice 
is effective as an. elemen., of thé bridge circuit. 
In view. of thé low voltage employe in.th bridge 
circuit, preferably thé traformer comprising 
primary  an oe¢ondary 6 serres to ampl-ify 
bridge output in thé controt gri biasg circuit. 
ansïomer secondary » as .shown in Fig-. 4, 
is also centertapped an .c0cted in a bridge 
circuit with thé résistance éléments of themaHy 
seitive devlces 4 an . Thé output of 
secon bridge crcuit, is imp,esse aeross thé 
terminals of a traform hareng a pmary 
an secondary . This.seconay ] along with 
seconaries 66 and 6 compre the potenlals 
connected in series with restor  and eapar 
62 fo détermine thé effective ceol gri bas. 
Transformer secondary 6.- also has. a retatively 
low voltage output permiting grouning of oné 
terminal each of thé tl)ermally-sensitive devces 
 an , asillustrated and xlained in co.n- 
nection with Fig. 2... Thé. oth erminals of 
hese devices 4 and /6 are coecte resveci-ve- 
ly fo the terminals oï. trafor-m secondary $, 
Also, thé output o this- second bridge cirent may 
be amplfie fo vary the g-Hd-bias thrgh, thé 
traformer comprising primary 6 an sec- 
ondary 6-7. 
Assumg tha: eontts I:, and 2t.:are on in 
the first bridge eïreuit, when- theimce 
adjuable regst0r $ and thé pedance o tem- 
Perure . sensitive de,ce $. re idencat; the 
bridge is blncd-and no potential is apped 
across thé teminals 0 trafoer primary 
Lewise,. in thé seoend: bridge circuit, when hè 
résistances throuh temperature-seitiVe device-s 
 4 and  - are idencl he bridge  balanced and 
no petentiat is pped. across, te terminal of 
tramformer prry 6 Under these conoEtions 
the circt components maMng up thé fixed grid 
bias are selected so hat thé control grid -of 
hyratron 9 is ai the critical, cutoff valueï- and 
hence no cnduction, occurs hrough thé 
tron. This of cose mea tht eafi.ng.wfnng 
 is ineffecive  operate te 5etal]ic sp 
afid.cl0S 0nt6ts-4Oand  .the main heaer 
cïr6ft-.. H6weçdr:.sH0Uld the résistance hroù 
tC¿¿y gëfiit]Vê de I .Hë de fo g de- 
crease in téApeature,, the fist, bridge -beoeme 
Ubàlàfieë«êùli i A hase and: 
sft bf thê d6fit51:tidbiaihg. %kge in d mgn 
e  -aê.tbT6fi=19 t0-bduC and:hence 
.effeta. cldsuYë :of" oefits O/ad:4:f, 
meë, t /bê Se rt ffça / c0ing. 
rëm6êd ff6m thb eaf-:..tS er.tfng 

device I. Under tliese c0tiditions, fhe 
bridge is unbalanced: in thé opiosife direeti0n fo 
bias. the control. gi(i of the hgtatr0n welI bè- 
5 Yonà its critical: eutoff, value to. prevënt conduC- 
tion.thröugh: thé thyratron and-heatîng windLngs.. 
Hence» whenever there is no weight on thé heab- 
ing unit effective o separate contacts l gand 2 I 
heating unit  remaïns deenergized. Adjustble 
I0 resistor 6 maybe varied in an-y suitable manner, 
for example by a c0ntroi knob lecated- at a cori- 
renient point-with respect to thé range, P:rëfer- 
ably the variable or adjuslanent member is cali- 
brated in degrees F. or in cooking opérations fo 
15 enable a-n operato to preselect thé desired tem- 
pérature, fo which  cooking utensil is to bé heat- 
éd: To energize heating unit- 4 aCter thé lare- 
selected temperature'-has been set. and line switch 
39 clesed, if is merely necessary to place thé 
20 coeking utenstt oa thé heating unit and thus 
open contacts 9 and 2. Initially, of course, 
the resistance of device $3 is relatively high 
since it bas been assumed, that it has a- nega- 
tire temperaturecoefficient. Ttïerefore, thé rst 
2 bridge is initially unbalance n a direction fo 
supply a.. co*ïtrol-grid voltage effective t0 tire 
gaseoùs- dischargè device 9: The resultant heat- 
ing êffect through heter  deflects' bimetallic 
strip , .closirig. contacts 0.. and 4. to energize 
30 heating elemetit , As: thé tèmperature of device 
3 risée,, its restance  decrêseS until thé-point 
is reached wher thë first brïdge becomes bal- 
anced  wlich rime Curther conduction though 
the thyi-atron is prevented by ttie fl.xed bias on 
35 thë control grid.. A cycling actier tlerëaCter 
taltë_ place to maintàin ttie. eooking Utensil at 
a: subst-antially uniform temPèrature, 
Anticipation. control fo. prevent température 
o¢ersh00tïS - pr.ovidëd, by tlïeseconà brïdge wliich 
40 irïlUdêg tlae têmlerature' SenSitiVe deVices ! . and 
I.. So. kïïgas thé température o both devices 
! 1: nd: t.isthë .s-amè, thëi re.sis-tatc-ës -are equal 
ahd- lCe, thig :sècOnd bHdgè iS-bàlttlïced -H0w 
ëVer, ici a teïlëratte dfffèrêtl:.exî:t tween 
45 de+¢is |  and |» à-6poi:itttn- .èsislance dif 
fereïafial-occtirs t. nbalrioe tlïiS bïdgê. As êX: 
ptinêd aboVê,- ff à. eèdk.rig iitènit i tïeate'd 
rapidly, device | 4. eloely fo110g-.te, 
risë of sueh--ue/il, bat:deVieé :, duë tê ït re- 
5o mêté lCa.fi0n- risds- in temis-ea.iu'#ë nïote, slowly. 
Te etea..of- thé. tempeattê" étilIerërifial: 
hence .resistnce diffeëngiai delaertds dirëdtIy 
up0n he raté 0f.heatïng. AS rhay bé séen- fr0fn 
ï-ig.-» thé rèSting unbaiàncè Of ttze Secorid 
SS brïdge de: te-. such à-resita.nce  diffrent.ïi, is 
effective :fiirough -transformer P/àmary 66 a-tid 
ïfS. sec0nday ç7 fo  5iàs dOtitr01 grid-   ifs 
Ci5ff value'- prior fo gri'ivtfl.à file.-preselected 
tèmpêriUfè gS::determined b¢ tiie firs-bridge 
60 ind ëmperature- sensitive- ddvic-e- | . If mày be 
ïïuted that tIiis" anticipatfor: c5lïtt0i provided by 
tI'Ie" Sec0nff bridg':is- effhCtiVe" miiiiiy duflng 
ir/itia iet%!t/g Up: perïod. T-£efeactër, devices 
!4  an d :: iProa:dï tl'/e  sCe: temperatutë and 
:6 Eé th'eiï rtJlongëre{ecive.. Thereaf-ter, tem, 
ïb"êrature controi is:prinipuliy artder the imÏu 
ën'ce--of tenïpëratUe- sensiti'¢e device  
 In Fig. 5 O f thë drawing,.I bave' liVwn a nïodi- 
lïêÀ form of aïïtiiptioh" Contol to:prevent tem 
70 Vèïb oï*e-shoot . Mgny o! OEê: èlemen, s are 
idêrït/ïZ: wi: the- ïU thé: preVïouSl:¢ descrlbed 
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ation for.this embodimnt ae tdentical with th Prature, but which also anticipates ' arrival of 
exception that trnsf0rmer ec0ndàrY. 6.0, ther  a cooking vesl at ts temératu reto a! °w 
may seitive dvices   ad  , d the tra for he addional heaing effec Ocçurrg afer 
former comprlng prlm  and secnda' he heating u is urned off/ s. consc- 
e elinated Referrig 0 FC. 5,I bave Sho 5 ion hereby pmis usë of a  h?g çiemen 
a papal css-secti0nal :vie imar-to Fig. 2 with a high rate-of heating-t0 rn/the p an 
th the température contr011ing elemèns' bi- or oher cooking vesse1 quilY :t0:tte desired 
ented cenrally vAthin a heaing unit of the saine ooking emperau re.': .Regahles. of. he: type 
fe as described kbove. Likewise, a tempera- uensil used rhè exenç 0f the .herl màss 
ture seiive device,l, of .the fo shown by 10 presened, mpaure fs»raised during fhe 
g.  ls carrie bY a thérmklly dnductive dtsk tisl cycle flore room temrature .të  h pre- 
  resienflymounfed o  cofl spring  . Again, seleced .emperauré WihU hger of over- 
fhe ermaHy seiive deceis ,-shielded from shooing-his emperture  or the experiencing 
heat radiaed by.the .heating elemen.by way of of ime .onsuming- delYg by .fàilure :o reach 
a cylindrical heat barrier 9. In addition, I bave 15 he preseleced témperaur on the is cycle 
providedflxedandmovableconac gand,fe- of opersion.- I further maybe een tha fhe 
specively, wch are mounfed and which"func- conroltg elemens which re sUbjeced to he 
tion  a mater idenical Withfhë previbusiy.de- intense heá .of he heating uç, involve no 
...... moving paAs hichmigh .bec0me in0raive 
scribed aangement. . . " .... " " ' " due .o such .emPerafures. or 
However, inthe embodiment shown .bY. ig...5, 20 
I bave ehmina.ted emperaUe' sensii#e devices food substances during 'co0king" In" face, SUCh 
..... moving prs as are involved in he control may 
4. and  which provided.hç".apicipaç cO- be loCaed a remoe points win he range 
.rol. In lieu hereof, a heatpipe68 is empioyea, 
wih one of is ends secured, as by welg, .o or elsewhere wherehey may be adequaely'pr0- 
a convenièn poin on heaing.lemen" and 25 eced from hea and fore{gn sbsances.-f0 in 
is other end secured . he ouer meallic Cas- sure. their reliability and long 0peating life. 
ing 9 of hermally seiie device . Hea ile he presentinvention bas been described 
pipe 8 may be in he form of a flexible cable - by réference o pariculr embodim ends fhereof, 
of a high@ conducive maferial Such ascopper itis o be. understood tha numërous modiflca- 
or aluminum, so haf it conv.es, heat .fr.om the 30 fions maY be marie by fhose sied n.fhWart 
heating eemen o fhe herm!lY seliVe de- wihou afually deparing, from fhe invenfion. 
vice tending normally  hat ï up above fhe I, fherefore, aire in he appendedclaimso' cover 

temperature which .it would reach if influenced 
by the temperature of the cooking vesse1 alone. 
It is round in operation of electric heating 
units of this general type that the heating unit 
rises in temperature much more rapidly than 
a cooking utensil resting on the heating unit. 
Furthermore, the heating element reaches a 
much higher ultimate temperature after con- 
tinuous operation. By the use of this heat pipe 
additional heat is supplied to device 13 tending 
fo raise its temperature. However, if the cook- 
ing vessel being heated presents a large thermal 
mass, necessarily resulting in slow temperature 
fise, most of the heat conducted through the 
heat pipe is conducted on through disk I to 
the cooking vessel because of it lower tempera- 
ture. hen a lighter thermal mass is pres- 
ented by the cooking utensil and its contents, 
the cooking utensfl rises in temperature much 
more rapidly. Howeveï, even under these cir- 
cumstances the outer sheath of the heating ele- 
ment rises to an even higher temperature, 
whereby heat is conducted through the heat pipe 
to the temperature sensitive device. But in this 
instance, where it is higtfly desirable to prevent 
temperature overshoot, the higher temperature 
of the utensil reduces the rate of conduction 
from device 13 through disk 15. Therefore, with 
this relatively light load on the heating unit, 
heat flow from the heat pipe to the tempera- 
ture sensitive device results in a relatively large 
temperature difïerential of device I above uten- 
sri temperature. The control, as described 
above in connection with Fig. 4, thus turns off 
the heat relatively far below the control point 

alt such equivalent variations as corne within 
the true spirit and scope of the foregoing dis- 
35 closure. 
What I claire as new and desire to secure by 
Letters Patent of the Unlted States is: 
1. In a cooking appliance, an electric heating 
unit comprising a plurality of spaced apart spiral 
40 turns, the innermost turn deflning a central open- 
ing, a disk positioned in said opening for engage- 
ment with the bottom of a cooking vessel placed 
on the heating unit, said disk being formed from 
a material of high heat conductivity, a first ther- 
45 mistor mechanically connected to said disk in 
direct intimate contact therewith, a second ther- 
mistor mechanically connected to said disk in 
direct intimate contact therewith, a third ther- 
mistor, a bracket of heat conducting material 
50 mechanically connecting said third thermistor to 
said disk in spaced relation thereto and through 
which heat is conducted from said disk to said 
third thermistor, said bracket deflning a heat 
path of restricted flow between said disk and said 
55 third thermistor, an electric switch controlling 
flow of current to said heating unit, and electric 
circuit means responsive to changes in the re- 
sistance of said flrst thermistor and to changes 
in the difference in resistance between said second 
60 and third thermtstors for effecting actuation of 
said electric switch. 
2. In a cooking appliance, an electric heating 
unit comprising a plura]ity of spaced apart spiral 
turns, the innermost turn deflning a central open- 
65 ing, a disk positioned in said opening for engage- 
ment with the bottom of a cooking vessel placed 
on the heating unit, said disk being formed from 

preselected whereby the coasting effect due to a material of high heat conductivity, a flrst 
the residual heat stored in the heating unit thermistor mechanically connected fo said disk 
brings such utenil up to the preselected rem- 70 in direct intimate contact therewith, a second 
thermistor mechanically connected fo said disk in 
perature, direct intimate contact therewith, a thlrd ther- 
From the above disclosure, it may be seen 
that I have provided an improved automatic mistor, a bracket of heat conducting material 
temperature control which hot only maintains mechanically connecting said third thermistor to 
a cooking vessel ata uniform preselected rem « 75 said disk in spaced relation thereto and through 



11 

2,602 ! 32 

12 

which heat is conducted from said disk to said 
th!_r.d_ _thermistor, said bracket defining a heat 
path of restricted flow between said disk and said 
thirc thermistor, an electric switch controlling 
flow of ¢urrent to said heating unit, a flrst bridge 
circuit in which said flrst thermistor is connected 
and .in which its resistance forms.a variable ele- 
_ment, a second bridge circuit in which said second 
and third thermistors are connected and in which 
the. difference between their resistances forms a 
variable element, and-means responsive to the 
c0mbined output of both said bridge circuits for 
¢ffecting actuation of said electric switch. 
3. In a cooking aPpliance, an electric heating 
unit comprising a pluallty of spaced apart spiral 
turns the innezmost turn defining a central open- 
ing, a disk positioned in sad opening for engage- 
ment.w!th the bottom of a cooking vessel placed 
on the heating unit,said disk belng formed from 
a material of high heat Conductivity, a flrst ther- 
mistor mechanically connected to said disk in 
direct intimate contact therewith, a second ther- 
mistor mechartically c0nnected to said disk in 
direct intimate contact therewith, a third ther- 
mistor, a bracket of heat .conducting material 
mechanically connecting ,said third thermistor 
to said disk in spaced relation thereto and through 
which heat is conducted from said disk to said 
third thernfistor, sald bracket defining a heat 
path of. restricted flow .between said disk and 
third thermistor, .a heat barrier positioned be- 
tween Che heating unit turns and said thermistors 

-o:shield the!n from the heating uni; an electric 
sw!tch controlllngIlow of.current to said heating 
unit, and .electric-circuit means responsive to 
changes in Che resisance, of said first thermistor 
5 and to. changes in the difference in resistance 
be.tween said second and third thermist0rs for 
effecting actuation.0f said elecCrlc switch... 
. " ï .JAMES.F. YOUNGI 
10 .... 
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